Role of ERK and NF-?B pathways in osteoclasts

Significant findings
Almost all osteoclasts transfected with RasDN (which inhibited basal activity of ERK) died within 18 h of purification, compared to 70% of control osteoclasts. This was caused by induction of apoptosis, since DNA isolated from these cells was fragmented. PD98059, a specific ERK inhibitor, also reduced osteoclast survival, whereas expression of MEKCA enhanced osteoclast survival, and prevented the deleterious effect of RasDN on survival. IL-1a was shown to stimulate a rapid and transient increase in ERK activity in osteoclasts, which was partially prevented in osteoclasts expressing RasDN. IL-1a promotes nuclear translocation of NF-?B by stimulating degradation of I?B, an effect unaltered in osteoclasts expressing RasDN. Expression of either IKKDN, which resulted in NF-?B translocation and activation, or of IKKCA, which resulted in slight activation of NF-?B, did not affect the survival of osteoclasts with or without IL-1? stimulation. Resorptive activity of osteoclasts was inhibited by expression of IKKDN and stimulated by expression of IKKCA, whereas the expression of either RasDN or MEKCA were without effect. Moreover, expression of IKKDN inhibited resorption stimulated by IL-1?. Colony-stimulating factor-1 (CSF-1), which maintains survival of osteoclasts without affecting their activity, stimulated transient expression of ERK but had no effect on NF-?B activity. ). Moreover, it is known that receptor activator of NF-?B ligand (RANKL), which activates NF-?B, can promote osteoclast survival, although it is possible that this could be through a pathway other than NF-?B. These conflicting results suggest that further work is necessary to determine the precise role that NF-?B plays in osteoclasts.
Comments
Methods
Osteoclast-like cells were generated using a co-culture of primary mouse osteoblasts and mouse marrow cells in the presence of 1?,25(OH) 2 D 3 and prostaglandin E 2 (PGE 2 ). Recombinant adenoviral vectors carrying genes under the control of the CAG promoter were used to express mutant forms (dominant-negative or constitutively active, denoted DN and CA respectively) of Ras, MEK and IKK2 in these osteoclasts. Expression of these proteins was detected by western blotting. ERK activity in lysates was measured either by immunoprecipitating with an antibody to ERK2 and assaying for kinase activity, or by western blotting using an antibody to phosphorylated ERK. The role of ERK was also investigated using the specific inhibitor PD98059. Apoptosis was determined by agarose electrophoresis of extracted DNA and by TUNEL assay to detect DNA fragmentation, whilst cell survival was quantified by counting morphologically normal cells following staining for tartrate-resistant acid phophatase. Activity of NF-?B was determined either by immunolocalisation using an antibody to the p65 subunit of NF-?B, by western blotting using an antibody to I?B or by electrophoretic mobility shift assays to detect binding of NF-?B from lysates to a [
